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Poverty, Food Insecurity and Nutritional Deprivation in Rural China:
Implications for Children's Literacy Achievement
Abstract
Globally, food insecurity is a significant contextual aspect of childhood. About 850 million people were
undernourished worldwide during the period 2006 to 2008, including 129.6 million people, or 10 percent of
the population, in China (FAO 2011:45‐46). Implications of food insecurity for children's schooling in
developing country contexts are poorly understood. Analyses of a survey of children from 100 villages in
northwest China show that long‐term undernourishment and food insecurity strike the poorest
disproportionately, but not exclusively; long‐term undernourishment matters for literacy via early
achievement; and, after adjusting for socioeconomic status, long‐term undernourishment, and prior
achievement, food insecure children have significantly lower literacy scores.
Comments
Hannum, E., Liu, J., & Frongillo, E. A. (2012). Poverty, food insecurity and nutritional deprivation in rural
China: Implications for children's literacy achievement. International Journal of Educational Development,
Available online 13 September 2012. DOI: 10.1016/j.ijedudev.2012.07.003


















































































































































































































































































































































































































































































Food Insecure, 2000 0.26 0.44 1,999
Food Insecure, 2004 0.07 0.26 1,866





You or your family ever had to depend on relatives or friends to give you some food? 0.41 0.49 137








































Meat Seafood Rice Eggs Vegetables Fruit Dairy
Summary statistics mean
by categories of oodinsecurest year, food
foodinsecure Meat Seafood Rice Eggs Vegetables Fruit
always enough Secure Hous 0.39 0.83 0.26 0.29 0.10 0.48
not enough secure Hou 0.77 0.90 0.57 0.57 0.39 0.73
Total 0.418 0.832 0.286 0.313 0.123 0.498
Source: figure1data.xml, produced by logout command in FS_literacy_analyses_201008.do, Oct. 10 20
Summary statistics: mean
by categories of: foodinsecu (in the past year,
foodinsecure mf1_no~t mf2_no~f mf3_no~e mf4_no~s mf5_no~g mf6_no~t
-----------------+----------------------------------------------------------------------
always enough 0.39 0.83 0.26 0.29 0.10 0.48
not enough food 0.77 0.90 0.57 0.57 0.39 0.73
-----------------+----------------------------------------------------------------------
Total 0.42 0.83 0.29 0.31 0.12 0.50
----------------------------------------------------------------------------------------
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00














Mean SD N Mean SD N Mean SD N
Height‐for‐Age Z ‐1.24 1.02 1,731 ‐1.16 1.23 710 ‐1.21 1.08 2,441
Weight‐for‐Age Z ‐1.33 1.10 1,716 ‐1.37 1.24 714 ‐1.34 1.14 2,430
Proportion Stunted 0.20 0.40 1,731 0.24 0.43 710 0.21 0.41 2,441
Proportion Severely Underweight 0.24 0.43 1,716 0.29 0.46 714 0.25 0.44 2,430
Proportion Food Insecure 0.07 0.26 1,866 ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐















































































by categories of wealth5 (5 quantiles of wealth2)
Height-for-Ageight-for-AgeProportion Stunted portion Severely Underwe
Poorest Fifth -1.38 -1.46 0.26 0.29
2 -1.31 -1.33 0.23 0.22
3 -1.28 -1.35 0.21 0.25
4 -1.20 -1.40 0.19 0.25
Wealthiest Fifth -1.00 -1.10 0.13 0.17
Source: figure2data.xml, produced by logout command in FS_literacy_analyses_201008
Notes for text: Stunted Wasted
Poorest/Wealthiest: 1.90 1.7
wealth5 z_ht_us z_wt_us low_ht~s low_wt~s
---------+------------------------------------------------
1 -1.38316 -1.45821 0.255814 0.293255
2 -1.30792 -1.33241 0.227666 0.221574
Proportion Food Insecure Food Insecurity Severi 3 -1.27869 -1.3505 0.205128 0.252149
0.15 0.17 4 -1.20137 -1.39888 0.192529 0.247813
0.10 0.04 5 -1.00119 -1.10144 0.134897 0.170588
0.06 -0.08 ---------+------------------------------------------------
0.03 -0.04 Total -1.2351 -1.32861 0.203351 0.23718
0.03 -0.08
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
8.do, Oct. 10 2010 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00


















coef se coef se coef se coef se coef se coef se
Second 0.085 0.072 0.133* 0.076 ‐0.017 0.011 ‐0.124** 0.054
Third 0.066 0.073 0.114 0.077 ‐0.040*** 0.010 ‐0.248*** 0.054
Fourth 0.175** 0.073 0.076 0.078 ‐0.061*** 0.010 ‐0.201*** 0.054
Wealthiest 
Fifth
0.271*** 0.075 0.279*** 0.079 ‐0.064*** 0.010 ‐0.249*** 0.055
Mother's 
Education
0.023*** 0.007 0.020*** 0.008 ‐0.001 0.002 0.005 0.005
Father's 
Education
0.006 0.007 ‐0.005 0.008 ‐0.003* 0.002 ‐0.006 0.005
Age ‐0.095*** 0.012 ‐0.112*** 0.017 ‐0.052*** 0.013 ‐0.084*** 0.018 ‐0.003 0.005 ‐0.002 0.015
Female 0.060 0.042 0.129* 0.069 0.163*** 0.046 0.234*** 0.075 0.008 0.011 0.044 0.034
























0.236 0.535 0.196 0.518 ‐‐‐




























coef se coef se coef se coef se
Height‐for‐Age Z 0.142*** 0.034 0.106*** 0.023 0.019 0.021 0.023 0.021
Weight‐for‐Age Z ‐0.014 0.031
Food Insecurity ‐0.524*** 0.094 ‐0.406*** 0.094 ‐0.335*** 0.084 ‐0.102*** 0.037
Age 0.185*** 0.022 0.173*** 0.022 ‐0.028 0.023 ‐0.026 0.023
Female ‐0.242*** 0.049 ‐0.215*** 0.047 ‐0.158*** 0.042 ‐0.157*** 0.043
Wealth Quintiles Second 0.131* 0.076 0.046 0.068 0.047 0.069
 (Ref.=Poorest) Third 0.150** 0.076 0.045 0.068 0.048 0.068
Fourth 0.173** 0.076 0.031 0.068 0.043 0.069
Fifth 0.275*** 0.078 0.065 0.071 0.074 0.071
Mother's Education (Years) 0.037*** 0.007 0.014** 0.007 0.014** 0.007
Father's Education (Years) 0.026*** 0.007 0.003 0.007 0.004 0.007
Prior Cognitive Test (2000) 0.012*** 0.002 0.012*** 0.002
Prior Math Achievement (2000) 0.005** 0.002 0.005* 0.002
Prior Language Achievement (2000) 0.001 0.002 0.002 0.002
Grade Attained 0.246*** 0.017 0.245*** 0.017




























Sample Treated Controls Difference S.E. T‐stat
Unmatched ‐0.51 0.06 ‐0.57 0.10 ‐5.89








Variable Obs Mean Std. Dev. Min Max
-------------+--------------------------------------------------------
sttotal 1746 -0.00063 1.000409 -3.3005 1.876986
z_ht_us 1731 -1.2351 1.017692 -4.9566 1.8121
z_wt_us 1716 -1.32861 1.102467 -4.97697 2.458443
foodinsec~00 1999 0.258129 0.437715 0 1
foodinsecure 1866 0.073419 0.260893 0.00E+00 1
-------------+--------------------------------------------------------
fi_score 1866 -1.09E-08 0.698228 -0.12506 14.30571
mf1_nomeat 1866 0.418006 0.493364 0 1
mf2_noseaf 1866 0.831726 0.37421 0 1
mf3_norice 1866 0.285638 0.451839 0 1
mf4_noeggs 1866 0.312969 0.463826 0 1
-------------+--------------------------------------------------------
mf5_noveg 1866 0.122722 0.328206 0 1
mf6_nofruit 1866 0.497856 0.500129 0 1
mf7_nodairy 1866 0.802787 0.398001 0 1
_Iwealth5_2 1918 0.200209 0.400261 0 1
_Iwealth5_3 1918 0.199687 0.399869 0 1
-------------+--------------------------------------------------------
_Iwealth5_4 1918 0.200209 0.400261 0 1
_Iwealth5_5 1918 0.199687 0.399869 0 1
med 1918 4.261731 3.492343 -8 13
fed 1918 6.946298 3.600518 0 20
motherdied 1916 0.008873 0.0938 0 1
-------------+--------------------------------------------------------
fatherdied 1918 0.01877 0.135746 0 1
renzhi 1999 17.6082 10.21701 0 68
db12a 1980 71.41505 15.85493 -2 100
db13a 1980 73.08227 16.63337 -2 100
educatt 1917 7.133542 1.821613 0 13
-------------+--------------------------------------------------------
ageyears 1781 14.5087 1.11454 10 20
female 1918 0.469239 0.499183 0 1
Sibling
Variable Obs Mean Std. Dev. Min Max
-------------+--------------------------------------------------------
sttotal 1 0.097226 . 0.097226 0.097226
z_ht_us 710 -1.16344 1.226672 -4.81542 4.257339
z_wt_us 714 -1.37146 1.236533 -4.9108 2.798144
foodinsec~00 885 0.279096 0.448809 0 1
foodinsecure 893 0.091825 0.288941 0 1
-------------+--------------------------------------------------------
fi_score 0
mf1_nomeat 893 0.43897 0.496539 0 1
mf2_noseaf 893 0.844345 0.362731 0 1
mf3_norice 893 0.301232 0.45905 0 1
mf4_noeggs 893 0.344905 0.475604 0 1
-------------+--------------------------------------------------------
mf5_noveg 893 0.12542 0.33138 0 1
mf6_nofruit 893 0.50168 0.500277 0 1
mf7_nodairy 893 0.825308 0.379916 0 1
_Iwealth5_2 916 0.218341 0.413346 0 1
_Iwealth5_3 916 0.184498 0.388102 0 1
-------------+--------------------------------------------------------
_Iwealth5_4 916 0.196507 0.397573 0 1
_Iwealth5_5 916 0.179039 0.383595 0 1
med 916 4.101528 3.338721 0 13
fed 916 6.915939 3.491211 0 20
motherdied 916 0.007642 0.087131 0 1
-------------+--------------------------------------------------------




educatt 895 4.735196 2.055233 0 10
-------------+--------------------------------------------------------
ageyears 759 12.05534 1.971993 6 17
female 896 0.417411 0.493407 0 1
Total
Variable Obs Mean Std. Dev. Min Max
-------------+--------------------------------------------------------
sttotal 1748 -0.0007 0.999853 -3.3005 1.876986
z_ht_us 2441 -1.21426 1.082875 -4.9566 4.257339
z_wt_us 2430 -1.3412 1.143399 -4.97697 2.798144
foodinsec~00 2884 0.264563 0.441177 0 1
foodinsecure 2759 0.079377 0.270375 0 1
-------------+--------------------------------------------------------
fi_score 1866 -1.09E-08 0.698228 -0.12506 14.30571
mf1_nomeat 2759 0.424792 0.494401 0 1
mf2_noseaf 2759 0.83581 0.370515 0 1
mf3_norice 2759 0.290685 0.454161 0 1
mf4_noeggs 2759 0.323306 0.467823 0 1
-------------+--------------------------------------------------------
mf5_noveg 2759 0.123596 0.329179 0 1
mf6_nofruit 2759 0.499094 0.50009 0 1
mf7_nodairy 2759 0.810076 0.392312 0 1
_Iwealth5_2 2834 0.206069 0.404552 0 1
_Iwealth5_3 2834 0.194778 0.396099 0 1
-------------+--------------------------------------------------------
_Iwealth5_4 2834 0.199012 0.399328 0 1
_Iwealth5_5 2834 0.193013 0.394733 0 1
med 2834 4.209951 3.443666 -8 13
fed 2834 6.936486 3.564967 0 20
motherdied 2832 0.008475 0.091683 0 1
-------------+--------------------------------------------------------
fatherdied 2834 0.016937 0.129059 0 1
renzhi 1999 17.6082 10.21701 0 68
db12a 1980 71.41505 15.85493 -2 100
db13a 1980 73.08227 16.63337 -2 100
educatt 2812 6.370199 2.203101 0 13
-------------+--------------------------------------------------------
ageyears 2540 13.77559 1.814788 6 20






Severity of Food Insecurity (Index)















Prior Cognitive Test (2000)
Prior Math Achievement (2000)







Standardized Literacy Assessment 1746 0.00 1.00
Height‐for‐Age Z 1731 ‐1.24 1.02
Weight‐for‐Age Z 1716 ‐1.33 1.10
Food Insecurity, 2000 1999 0.26 0.44
Food Insecurity, 2004 1866 0.07 0.26
Severity of Food Insecurity (Index) 1866 0.00 0.70
Past Month, "Almost Never" Consumed… Meat 1866 0.42 0.49
Seafood 1866 0.83 0.37
Rice 1866 0.29 0.45
Eggs 1866 0.31 0.46
Vegetables 1866 0.12 0.33
Fruit 1866 0.50 0.50
Dairy 1866 0.80 0.40
Wealth Quintiles Second 1918 0.20 0.40
 (Ref.=Poorest) Third 1918 0.20 0.40
Fourth 1918 0.20 0.40
Fifth 1918 0.20 0.40
Mother's Education (Years) 1918 4.26 3.49
Father's Education (Years) 1918 6.95 3.60
Mother Passed Away 1916 0.01 0.09
Father Passed Away 1918 0.02 0.14
Prior Cognitive Test (2000) 1999 17.61 10.22
Prior Math Achievement (2000) 1980 71.42 15.85
Prior Language Achievement (2000) 1980 73.08 16.63
Grade Attained 1917 7.13 1.82
Age 1781 14.51 1.11
Female 1918 0.47 0.50
Height‐for‐Age Z 710 ‐1.16 1.23
Weight‐for‐Age Z 714 ‐1.37 1.24
Age 759 12.06 1.97




Sample Treated Control %  % Reduction T P>T
Unmatched ‐1.33 ‐1.34 1.20 0.15 0.88
Matched ‐1.36 ‐1.50 11.50 ‐899.40 0.82 0.41
Unmatched ‐1.38 ‐1.19 ‐16.90 ‐2.25 0.03
Matched ‐1.49 ‐1.50 1.00 93.80 0.08 0.94
Unmatched 0.30 0.20 22.60 3.41 0.00
Matched 0.27 0.30 ‐8.00 64.50 ‐0.55 0.58
Unmatched 0.16 0.20 ‐11.60 ‐1.59 0.11
Matched 0.16 0.17 ‐0.70 94.30 ‐0.05 0.96
Unmatched 0.09 0.21 ‐34.00 ‐4.26 0.00
Matched 0.09 0.08 0.70 98.00 0.06 0.95
Unmatched 0.07 0.21 ‐39.50 ‐4.83 0.00
Matched 0.09 0.07 4.70 88.20 0.42 0.67
Unmatched 3.37 4.35 ‐27.70 ‐4.09 0.00
Matched 3.57 3.52 1.30 95.20 0.10 0.92
Unmatched 6.12 7.05 ‐25.60 ‐3.73 0.00
Matched 5.91 5.91 0.20 99.10 0.02 0.99
Unmatched 0.01 0.02 ‐6.90 ‐0.87 0.38
Matched 0.02 0.02 ‐0.90 87.00 ‐0.05 0.96
Unmatched 13.70 17.90 ‐41.70 ‐4.72 0.00
Matched 13.47 13.80 ‐3.30 92.00 ‐0.25 0.80
Unmatched 68.86 71.60 ‐17.60 ‐1.93 0.05
Matched 68.49 68.70 ‐1.40 92.20 ‐0.09 0.93
Unmatched 68.46 73.34 ‐29.50 ‐3.27 0.00
Matched 68.37 68.75 ‐2.30 92.20 ‐0.15 0.88
Unmatched 5.77 6.44 ‐29.90 ‐4.33 0.00
Matched 6.68 6.78 ‐4.40 85.40 ‐0.38 0.70
Unmatched 13.59 13.79 ‐11.30 ‐1.46 0.14
Matched 14.39 14.43 ‐1.90 82.80 ‐0.23 0.82
Unmatched 0.46 0.45 2.30 0.32 0.75
Matched 0.50 0.51 ‐1.90 14.50 ‐0.14 0.89
Source:  Gansu Survey of Children and Families.  Note:  Indicator for mother passed away 
dropped due to collinearity.
Grade Attained
Age
Female
Wealth Quintile=2
Wealth Quintile=3
Wealth Quintile=4
Wealth Quintile=5
Mother's 
Education (Years)
Father's Education 
(Years)
Indicator, Father 
Passed Away
Prior Cognitive 
Test (2000)
Prior Math 
Achievement 
Prior Language 
Achievement 
Weight‐for‐Age Z
Mean T‐Test
Appendix Table A‐2.  Comparison of Samples, Pre‐ and Post‐matching         
Bias
Height‐for‐Age Z
